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(57) Abstract: A process 
for the production of flavone 
derivatives of the general 
formula (I) exhibiting 
anti-inflammatory activity; 
intermediates for the 
production thereof; and 
processes for producing the 
intermediates: (I) [wherein 
R la , R lb , R lc , R ld and R le 
are each independently 
hydrogen, hydroxyl, straight- 
or branched-chain alkoxy 
having 1 to 6 carbon atoms, 
straight- or branched-chain 
alkyl having 1 to 6 carbon 
atoms, orhalogeno]. Further, 
the invention provides 
novel compounds of the 
general formula (I) (with the 
proviso that the compound 
wherein R u is OH, R la , R lb , 
R ld , and R lc are hydrogen, 
and the sugar moiety is 
D-mannose is excepted), 
pharmacologically 
acceptable salts thereof, and 
pharmaceutical compositions 
containing both. 
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(81) ft£BfS»0ttLMBU. ±T©aS<»SrtffaA< 
ajffij: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FL GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) ttiditotitiy, ±x<Dmm<Dmm&m& 

alffe): ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 1-7V7 (AM, AZ, BY, KG, 



KZ, MD, RU, TJ, TM), 3 — □ V / i (AT, BE. BG, CH, CY, 
CZ, DE, DK, EE, ES, FX FR. GB, GR, HU, IE T, LU, MC, 
NL, PL, PT, RO, SE, SL SK, TR), OAPI (BI BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, St^ TD, TG). 

— mmm ■ 



(57) mm-. 




(5£4«> R x \ R*\ R lc , R ld ^ckr/R le ^ ^nt'tlMtt, 
^OHTSD, R la , R>\ R^feirXR^^TKm^T^^, $f^#^D- 
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5 &ffifrm 

a*^6#a»0«3ftxe*«T»6n&g^si^*w-r*WR2 002-1 

15 9 4 8 2 8 fCiam$n§^ (la): 
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R ia , r*\ r ic , R id *5cfciKR ie «, ^n-enafctbT, ?m 
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±&<D#m<Di& % {k&w (vi) frzit&w (x) zmxit-Btm nv) izm 
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m*P, * p<0.05, ** p<0.01; Dunnett's test : *f^h^;Pp ; 
## p<0.01, Student's t-test : u>h—)im M ^k#;H* 

15 £fc> (i) (ii) -c^^nsflj^ft, 

m<-. *mmm mnmm (1 9 8 $m ^1501) \zmmznx^z>7k 
20 £ it s ussn-r s & # & n 5 . 

Jl^TillR 2 , R 3i \ R 3 \ R 3c > R 5 , R 10 T*b£n&#St^ 
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5 

Tiz^xm^mT^z\tiz^D7mmt't^z\t7!}tx^^mm^o 0 ^<d 

&ot£R\ R 3a , R 3 \ R 3c , R»\ R 10 tLX\t, ^>-J)Vm. p-~hD^ 

?2>4t&mzttVX, NaH, K 2 C0 3 ^M10#aT, *^>^;P*« 
ttJin6©ffi3t©jfL^©*tK»f, Pd-ft*, Pd(OH) 2 ; Pdl^M 

mw&r. *MfixmmnrF\zm$-tz>z£\z£^xftozttfx%z> 0 

C 1 3 , A 1 C 1 3 , HB r?3i£(DM&$iflrTX%MGkmT2>Z\£tfX%%> 0 

ffl^6nTu*»^ice, Pd-ift##«ET7K*^*f^ffl$*titf, ^>>?;i/ 
a£©**JW«ai"rsiit*t7?#, bc 1 3 ^$t§:tiaoT7z;-ji' 

£iz&^x7x.;-)i&7kW£m<D&mmtLx*^)ism&m\,*x^zMG\z^ 
m<D7i(.mm^>^)vmxum^nxh, t^jvmvfr&MRmzm&m-z&z 
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Greene, P. G. M. Wuts : TProtective Groups in Organic Synthesis 2nd. Ed., John 
Wiley & Sons, Inc. New York 1991 J &££#%t;rf -£> £ 

5 




(5£*. R 3a , R 3b , R 3e ^J:r^R 11 tt7fc|fe«0««a6*«t)L, Z 

#a$n^^^;ptf^y r ? o2^co7xms^R 3a , r 3 \ 
r 3 c t -tn^en * k «k o Mure s * &mm zmxvrc&, * tf 9 

Ta&^o fflfgK**T?&5<fb-&«> (xv 1 1 1) r 3 % r 3 \ R 3c ^>e? 

15 ;i/^1?&3^-£-K:&Danishefsky e><Z>7j?£ Tj. Amer. Chem. Soc, Vol.111, 6661, 
(1992) j fc«fct>, ZZztf-Vg&o ^©ffitf>«tta££JB^&»'&fc: 

fc-enfc*P &sv>«, c:n*s»KUT-&dc-rsJi<i:^Trfrs. 

R 3a , r 3 \ R sc *«kafR ii tt, mmzmv&m&&m^2>z\£ 

25 tt&l^o R 3a , R 3b *5J;i;R 3c ^>^;i/STr*.0, R 1 l #p -x h n^>>> 

5$ (XVI I I) ©{b^it^LT, ^fb*^l/>, ^dd* 
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^bii^^v^ihu ^;w^-p^^>x;i-^>mii (i) <2#£et> o~8 

am^, M~15 0t, £?3;b< te9 0~ 1 2 0X:iZl}\}Mir% Z\ t\z£Q , 1 

io ^a^7>^-tr> (dbu) ©i^^fiti^^fjc s 2 co 3 m<Dmmmm 

15 <\-±MWZTKm^^^Z.tiZ^V, it&m (XI) [Z :-0(C = NH)-C 
C 1 3 ] <H§&££^T#£o 

&z>wz, ±m\z^vrc i - 1 ^u^zy^^y-xmmmzMLx. mt*^ 

8 X: 4 0X:\Z^X (i?*^)V7^» V)\>~7t h'J7MUK^$ 

20 it%>i>\ 1 - t h*D^~>tr^y-X^#^a^<D7jfe^^D i -y±^)vmz 
mmLfcW:, v>-HFlg#:£#ffl£i§-£££k:.£oTt>> -fc^* (XI) 
[Z : F] 
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*I2I@H VJS—XWsmft (XI) KLftlsT* 2\ 4', 6' - h'Jt 
FD^>7th7xy>ii* (XVI I) [at*. R 1 2 ^J;^R 1 3 te, £<£>S 

^>>>;«fc£ ; t - ^ ?Jk^ 7 x - u © i 5 ife^ u ;i^x-f JV^ 

iz C - if U 3 ~> F SJBricT *RJ£T& 5. 
fl^tf (XV I I) £- 7 8*0-6 Ot), $?3;b<te-4 Ot~Sfm:fe^T, 

& (TMSOTf), Cp 2 H f C 1 j-Ag'C 1 O 4 «<0£jfc(E&ai£rtMH£i2rS 
Z\£iZ&~DT<t&W (XI I) 

I31g 



15 




pan) 



$f3i@H (xii) ©:7xy-;Ptt7K»a£0#S&fT'5igT& 

JK«SljaS^^^TSlSb^:VifeOT&n««t^^ R 3a , R 3b , R 3c , R 11 , 
R 1 2 , R 13 ©§SSoii}:J;oT, 0!l;Ux\ 7'JM> tfx:;i^ft 
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15 



20 



W R 3 \ R 3 \ R 3c , R 1 2 , R 18 dJ^>>?;V«T*D, R ll tfp-~ 

ffiVi, K 2 C0 3> Na 2 C0 3> NaH^i'OiilS, *5WJ^V^dK;|/ 
if ^7 5 > & f©t«ilO#ftT, . M e I, Me 2 S0 4 fc£©*f;Wfc2f!l£ 



&2>o ra^frtbTlt 7k®?2£©fl&S&£"T?fc&R 8 \ R 3 \ R 3 <\ R 12 , 

r 1 3 c: <Dmummn utr j& vt^% ©t * n#«t 0 m «\ 

R 3a , R 3 \ R 3 <\ R x \ R 13 ^>>?;i/*TfeD> R 2 ^^fJ^T$i *9 , 

t£fc7>t— £AzKJg?£&^i&fc:^b l o ot:, #P£L<fci:6 otoji 
9 CCT^^tSutiaoTlMft^ (XIV) &#?>;t^t?.o # 
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I5Ig: 




(XV) 



*f sign 7Km&<Dummr^^R i2 (D^umj:m^$>^o m.um&wt 
tTH 7mm<D&mM-?&z>R\ r 3 \ r 3 \ R 3c ^£ns©j3&^i£g^ 

§i$ntfe, *5Utoiu Kj£L&<T'&«kH. M;L&\ R 3a , R 3 \ R 3c , 
10 tt«*atiabfe^ ^i^MffiTCf *tl> u i fl ioTI ^b^i (XV) 

15 X@ : 




©KMtfeS. IISR 2 , R 3a , R 3 \ R 3c . R 10 «^0DSJ5&^*ViT 
20 Kfolsf3i\t*'h<D-C$>n\£&^i)t, 09*.fcf, R 3 \ R 3 \ R 3c «!:bT^>^;i/«, 
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8 l$P B lKjS£-g-3 £ £ lz J: o Z\ § o 

io R l0 ^7jc^^-e^^^f-tt, fc}fo™T'&mi%<Dmmw&ftoz\£iz£V)g 
mm (vi) ^t#e>n^o aw#> (vn ^ST»n«fij(sa, ^dTh^ 

^e»tc#^R io ©^s^fT-5o m^nt^t^m (vd a, &MT&*u;m 

ISA, ^DTh^77^-f:«hoTW5ri:TO-5. 

15 

fg 7 X*§ : 




(VI) ^1X4-^^75/ If US?>**V>tttfy i?>^i:©SS 
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<ttl. 2mm<D<b&® (VI I) R 4 \ R 4t \ R 4c > R 4d , R 4e te, 




*!8IgH (VI II) ^S<b-&#J (III) ^tR-OS^^I: 

10 (I I I a) ^^iIgT?S§„ fiSR 2 , R 3 a , R 3 \ R 3c te;i 

<DRm\Z&^TKmVt£^h<D^$>tl&3:^tf. R 3 \ R 3 \ R 3c £ 

iiSR 4a < r 4 \ r 4c , R 4d > R 4e «, im<Dmmt%6m<Dfem£mmx»& 

15 MJ&«> JM£#Jt;:te, (VI I I) t^bT, ^>if>, h;PX>&£ 

^tfX ^>^>^ fc^teCin^M^iir^lM*, L D A (U^^A 

sm v^ntr^r^ F) £i#*&v>bi5#*, $?£b< «2^*&^b 1 0 
<< -tzzmi%m^*>nz>j3mz&vmmL, a 1 n &&u^<D^$tm 
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tt* (Ilia) ^Sd^tTtS. 
f 9Ii : 



(m) + (ma) 




5 ^91111 it&m din te&zs^omMm&fc (i i i a) ^e,^ 

#>t»*i»t5l8T*«. 111R 2 , R 3 <\ R 3 \ R 3c «C0D^(c*5 

10 it&o 

SJSte, Vcfam (III) &Jc£PE-<E>S^||&#: (Ilia) 

-20^140^ ft£L<\*mU\Z&\,iT. l^^U3fI(DMX 

7k®m&i ofrm*V2 4mmi?m2i£Z£tiz£r), uv) z&zc 
<t^#jg> o #6,nfcg^tj«> ^T^n^n^^, zu*?btf7yj-\z£ 

--^|^B^bfc^7X^ i8»J;^9IgH ^±^l^§gb^J;3^ 
20 S^(cfT-5^tfeT^§^\ fc<&4& (VI) K*fbT-<>-tf>, h;Kn>&£ 

.■&me>mm*. immtz^is 4mm<DPT-?\i>>? uv>?il> cdbu) 

ST, itfx'%> (VII) i 2 OXHZTftmZ J &Z>Z\£\z&'DT%tt, 

25 ^fc(IV) 
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-rfctofc, 4t£rm (V I ) Kf, IliR 2 . R 3a . R 3l \ R 3c ^ R 4a ^ 



5 R 4 \ R 4c , R 4d * R 4e «, 6^0^itHiT$5] tftt, 

KOH&£W2NaOH*«<Z)#ffiT, (IX) 

10 ioTM (IV) £#&££#nrit3o ifb^JtbT3^i*§Vi 
teDDQ (2, 3-^nD-5, 4-^>l/^/»&£ 

ll (IV) £#££<hfcT#£o 

15 

^1011: 
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^mioum^ it&® (iv) ©§iS0MiiiT^§o tiSR 2 , 

R 3a , R 3 \ R 3c ^dtl$TIg^V^T§ISibTffl^§^i^§t) 
©T*n««kV^, ^ftWlca, R 3a , R 3 \ R'^lT^^jH, 

5 @m»R 4a , r 4 \ r 4c , R 4d , R 4e \tm&o)m.m%i6m<Dmmtfflmx*&%o 
uum^m^ z.ne><D&mm&7kMmzmmL, ^-oit^m av> 
mt&m (i) <Dftm&3\%mzz?3i^&?f3:-%mT*$>nu&^ 0 '^n^cD^m 
(Dmmzmvxu, ^Wkmx$>n\$uw(Dz\tx&z> 0 %fc, uumcD^uE 

T. W. Greene, P. G. M. Wuts : rprotective Groups in Organic 
10 Synthesis 2nd. Ed., John Wiley & Sons, Inc. New York 1991J &<H£##K:-r 
Z>Z\£&X%Z> B 

MAH W$ISR 3a > R 3 \ R 3c tbT^>^;i/itfei3, R 2 tVX^^Jl 

mx$>2>ik&m (iv) \zmvx. ^>-t?>, h)V3L>uE<Dj$mMEikik7km 

15 ^m&mm*. bc 1 3 %- 2 ox:tsiuv4 ox:, if?-&v<\zox:?3i\,^mmz 

X. 1 0#&^b5R#p H 1f£JE2-3\ *<r>qk- 2 0 < C/^ViL4 O^Sf^KIJOt: 

fc^i^^T* i o^^L2B#p B m^bfe^, mm-*(Dm^m 

Bm*R 2 , R 3 \ R 3 \ R 3c WT1z^)im<Dmtr\Z\Z, fh7tFD 
^-hU^7A, 7K^^U^A^<HcD^»^^$-fr^)il<h^ioT^'#l (I) 
7>#JbTff "5 d£%T^& 0 ffl^R 43 , R 4 \ R 4c , R 4 <\ R 4e ^7jC 

mm<D&mM%^(DM<D*iz^~tz>h<Dtf&fti ( ^ z\(Dumm<Dm>$mjM*¥, 
&%^w&^<D&mmzw.um~tz>j:n*ftt)z:tizj:-ox. it&m d) £ 
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w^bT, ^-rem»R 2 > R 3a , R 3 \ R 3c ^$n§ns^t, 

5 >^;H^t*07yJH ; t -^JV^^^^'J JPS, t -:7'3^>^>':7;I:- 
. MAti* T. W. Greene, P. G. M. Wuts : rprotective Groups in Organic 
10 Synthesis 2nd. Ed., John Wiley & Sons, Inc. New York 1991J t£E&^^\zT 
Sr^tfS, fllAfcf, Rt&^^Jim-Cfoy, R 3 \ R 3 \ R 3c <hlT^> 
• 5WS£JBV>&»-&K:«, R 2 , R 3a „ R 31 \ R 3c £fl£#«Lfd^ ^bfc* 

15 

7WK-^^l,.#(:TNCB (2, 4, 

20 £3= 

rau mxu. 7 7tf>Mm&fo%w$^<Dmm¥mzn&t£nzm.&^<Di£^ 
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00 1~100mg/kgglT^. • 
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5 Bn :1>i?)\s& 

pNB : p-"hD^>i;M 
Me : ^)V^k 
A c : T^)Vm 

10 %Mmi *?-)V 3, 4, 5-h'J-0-^>^-2-0-p-^bD^> 

21 v - d - ^; v j e 7 y h fipaajfi 

BnO^V 0 Y OMe BnoYY° Me 

OBn 0Bn 

3, 4, 5- hu-o-^>^;p-D-^;pntr^y^H (i. 35 

g) om.it (2 0ml) mmz, hU7;Ptn^^>XM>i^ (9 
15 9 0mg), 2, 4, 6 -3 >J >*> ( 6 7 0 # 1 ) p b P^^S^V^n 

b (8 8 0mg) *^iaT»cijp^.T6i^raa^bfc. z.(DKmmm\z b u 

^-P^^>X;W^>^ (9 9 Omg), 2, 4, 6-3'J >>> (5 0 0 l') *3 
ii; p --hD^>y;^D5 b (4 7 Omg) SMTKljQ*., «jft#bfCo 

20 ^fp«Bsm^ u ^ j»7kmm. mm^yK mmmw*. fflQ&tiLfc'vm&fti&v 

S77r>a^D7h^7^H:tiiU «SBYb-&<» (1. 044 g) 

NMR (CDC 1 3 ) : 3. 35-3. 80 (m, 6H) , 3.54(s,3H), 4. 28 (d, 1H, J=8Hz) , 4. 5-4. 65 (m, 3H) , 
25 4.75-4.84(m,4H), 4. 97 (d, 1H, J=3Hz), 7. 1-7. 2(m, 2H), 7. 2-7. 4(m, 13H) , 
7. 43 (d, 2H, J=8. 5Hz) , 8. 09 (d, 2H, J=8. 5Hz) . 
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^MM2 : 3, 4, 5-h'J-0-^>^-2-0-p-ZhD^>^-D 

BnO^Sf V/ 0PNB " BnO\ v V V/ OP N B 

OBn OBn 

i *3\H/ 3, 4, 5 - h U - 0- ^>v?jl/- 2 - O- p - ~ h D^>^-D 
5 -^ntf^y^H (2. 6g) Offtt (2 8ml) &£lK2M H 2 SQ 4 (4 
ml) «^*tt*2 O^MJDSRjSatbfcSfc, K 2 C0 3 (1. 4 g) 

^77>f-fcT»«U, SliB^m.3 5 g£#fc 0 
10 NMR (CDC 1 3 ) : 2. 83(d, 0. 5H, J=2. 6Hz), 3. 3-3. 4 On, 0. 5H) . 3. 5-3. 8 On, 4H), 

3. 95-4. 10 (m, 1.5H), 4. 45-4. 65 (m, 3H), 4. 7-4. 9 On, 5H) , 5. 0(d, 0. 5H, J=8. 8Hz) , 
5. 3-5. 4 (m, 0. 5H), 7. 1-7. 2 (m, 2H) , 7. 2-7. 4 On, 13H) , 7. 45 (d, 2H, J=8. 5Hz), 
8.05-8. 15 On, 2H). 

15 mnmz •. 3, 4, 5-mj-o-^>^-i-o- (2, 2, 

nx^w^ MJU) - 2 - Q- p- - hD^>v;v-D-/f;|/jbf^y— 



BnO^Y°Y' OH 

BnO NV ^f v/ OpNB 
OBn 

3, 4, 5 - h 'J - 0-^>yJl/- 2 - O- p - " hD^>^;V-D-^3 
20 (1 3 Omg) ©ttt^^^U^tt (2ml) \z. C s 2 C0 3 (5m 

g) %>£.ZfbV?UUT±h=LbV)l' (0. 2 2ml) £gi&KT:bn*.T 3 0 # 

NMR (CDClg),: 3. 6-3. 85(m, 5H) , 3. 95-4. 1 (m, 1H), 4.45-5. 0 On, 8© , 
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5.79(d,0.5H, J=7.5Hz), 6. 57 (d, 0. 5H, J=3. 4Hz), 7. 1-7. 2 On, 2H) , 

7. 2-7. 35 (in, 13H), 7. 35-7. 45 On, 2H) , 8. 05-8. 15 On, 2H), 8. 55 (s, 0. 5H), 

8. 71 (s, 0. 5H) . 

mMM4 : 3, 4, 5 — HJ -Q-^>y^- 1 — Q— (2, 2, 2 - HJ ^ □ 

pi^W^ HrL2k) -2-o-p-nhD^>> ? ;i/-Q!-D-^;pzib:^7~- 



BnO 



NH 

A 

OH ^ BnO^Y°Y*° CC ' 3 

BnO NV ^^OpNB BnO v Y^OpNB 

OBn OBn 



3, 4, 5 - hU-o-^>> ? ;p- 2 -o-p-- hD^>i^;i/-D-^;va 

10 tf^y— X (13 0mg) <DtiLik*?-l'>&m (2ml) \Z, >*T1ftfv^n^ 
>5=H:> (1 4m 1) ^h'J^OD7th^h>J^ (0. 2 2ml) Sr^iS 

Tiil, HHBte^ 1 1 OmgSlfc. 

NMR (CDC1 3 ) : 3. 65-3. 85 (m, 4H) , 3. 95-4. 1 On, 2H) , 4. 45-4. 65 On, 3H) , 
15 4.7-4.9(m,5H), 6. 57 (d, 1H, J=3. 4Hz) , 7. 1-7. 2 On, 2H), 7. 2-7. 35 On, 13H) , 
7. 41 (d, 2H, J=8.6Hz), 8. 11 (d, 2H, J=8. 6Hz), 8.55(s,lH). 



Mm® 5 : 3, 4, 5- bV-O-'OiSJV- 2-Q-p--hD^>>?;i/-D 
- #)V n fcf 2 / kik Z 2M '-J H <P»fe 

BnO^V^OH ^ BnO^V°y F 

BnO NV ^f V/ OpNB BnO xV ^f V/ OpNB 

20 OBn OBn 

3, 4, 5- hu-o-^>v;i/-2-o-p--hP^>^;i/-D-^;vn 

tf^y— 7. (lOOmg) CD^b^^l/>^ (1ml) fC, -78tCTi?X 

^T^y^^T- h>J7MUF (34^1) sup^l, 3^li^HfiidS 
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NMR (CDC1 3 ) : 3. 5-4. 0 (m, 6H) , 4. 5-4. 95 (m, 8H) , 5. 20 (dd, 0. 75Hz, 53Hz) , 
5 5.66(dd,0.25H, J=2.3Hz,54Hz), 7. 1-7. 2(m, 2H), 7. 2-7. 3(m, 13H), 7. 4-7. 5 (m, 2H), 
8. 1-8. 2(m,2H) .. 

6 : 4, 6-fcfX (fO^M^vp -2-hHD^y-3- (3, 4, 
5- HJ - o-^>y;i/- 2 - Q-P-— hn^:>^;i/-/3 -D-^;i/jh°^y 
10 ^jk) 7-feh7xy XOggjgt 




OBn 



3, 4, 5-h'J-0-^>^jl/-l-0- (2, 2, 2-hU^ODX^> 
-f 5 H-OP) -2-b-D-n hD^>i?;i/-D-^;i/3 tf^y-X (5 Omg) 
43J:^4, 6 -If 7. (^>v;i/^S/) -2-t HD^->Tir h^x/> (40 
15 mg) <Dmt*3 L U> (2ml) mWz, - 4 0 °CfcT h U tf-JVSsV ;p MJ 

7;i/^-D^^>x;P3iN^— h (5 Ail) £#qx., ifc*fc:&iB£T#Ha$ii:fc. 1 
Ptf B 1flCTl#t, t^fnSWTK^jDAfe^ »ffix^;wcTfflfflb&. 

A^D , 7h^77^HlTilSU ^IB-fb^l 0mg£#fc o 
20 NMR (CDC1 3 ) : 2. 47 (s, 1. 5H), 2. 55 (s, 1. 5H), 3. 5-3. 8(m, 6H) , 4. 4-5. 1 (m, 13H), 
5. 85 (s, 0. 5H), 5.95(s,0.5H), 7. 04 (d, 2H, J=8. 5Hz), 7. 1-7. 4 On, 25H) , 
14.2 (s,0. 5H), 14.4(s,0. 5H). 

^MffJ7 : 4, 6-b:7s (^>S?;M-^) -2-bFD^y-3- (3, 4, 

25 5- hU-Q-^>^;i/-2-o-p- - hD^>v;i/-i3-D-^;i/ntf^y 
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15 



20 



Bncr'V' 0 -^ 

BnO xv ^jf V/ OpNB 
OBn 




BnO' 

BnO^^Y^OpNB 
OBn 



3, 4, 5 - h U - 0-^>v;U- 1 -O- (2, 2, 2-hU^nPX^> 

<^ H-r;i') -2-o-p--ha^>^i/-D-^3tf7y^ ^;^u 

H (5 6mg) 43cfct*4, 6-t'X (^>^;i/^v') -2-hh*D+y7th 
7i/> (9 8mg) <Z)^b^^l/> (1ml) mW.\Z, - 7 8 'CfcTB F 3 • 
OE t 2 (25^1) ?riPA> #^£^£T#*&£-££:o 2 O^iSKlTj*^ 

^fnaw7jc^jn^.fc^, mt*^u>izTmmhtz 0 ^mm^mj^a}:: 



8 : 4, 6-tfX (^>^;U^-^-» -2-^h^->-3- (3, 4, 5 




V/ OpNB 
OBn 




BnO' 

BnO xvV Y^ v/ OpNB 
OBn 



4, 6 -t'X (^>$?;^^r^) -2-tFD^>-3 - (3, 4, 5-MJ 

-o-^>^;p- 2-o-p-— ha^>v?;i/-/3-D-^;i/ntr^y^;i/) y 

-feh^jiy> (5 7mg) ©Tirh> (1. 5m 1 ) ©iil:K 2 C0 3 (15m 
gK SVib*^)]" (2 1 4m 1) ££PA, 6 0XZ\ZX2 8Stf B WDiI^bfco ^ 

j-lZTmmV. 41lfSfc^2 7mg£f#7Co 

NMR (CDCI3) : 2. 37(s, 1. 5H), 2. 47(s, 1. 5H), 3. 5-3. 8 On, 9H), 4. 2-5. 1 (m, 13H) , 
6.23(s,0.5H), 6.24(s,0.5H), 6. 95-7. 05 (m, 2H) , 7. 15-7. 45 (m, 25H), 
7. 85-7. 95 (m, 2H) . 
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mffiM9 : 4, 6-\iX (sQ&JVttis) -2-* h^->- 3 - ( 3 , 4. 5 

4, 6-t:7> (^yzfAttzs) -2-tHD^>-3- (3, 4, 5-hU 
5 -0-^>v;i^- 2 -o-p-- ha^>^;i/- ^>;i/) y 
±h7x./> (5 0 5mg) ©y/?J^jl/A75 F (7ml) ©MCNaH 
(2 2mg, 6 0%^^ 3 -;U)> 3Vik*?-)V (1ml) £JDtI, ^S£T4 0 

^»J10 : 4, K>yJ^t^y) ~2-^h=^>-3- (3, 4, 

5- h'J-Q-^>y^-i3-D-^|/3b7;yJl/) 7i? h :7:n 7 >g>gjtjg 




15 4, 6-H7; (^>^^-» -2-^h^v-3- (3, 4, 5~hU- 

o-^>> ? ;i/- 2 -o-p-- bn^>^;i/-)3-D-^;i/i3h!^7~>;i/) x-fe 

h^^/> (2 5 6mg) ©-f y/PAV— ;U (7ml) *5J;^^y-;l/ (7 

mi) m&mm\z.m*umky>^-v&7mm (i. 9m n, -o^a^ (6 

4 0mg) ^UDX.7 5t:^T3 2Ptr B 1iPM^b^c TO^MJUfc^I^X 

T^SfS d t \Z £ «9 HfBft;-&#J £ 1 7 4 m g f#fc 0 
NMR (CDC 1 3 ) : 2. 46 (s, 3H) , 3. 5-3. 8(m, 9H) , 4. 4-5. 1 (m, 11H), 6.35(s,lH), 
7. 2-7. 5 (m, 25H) . 
25 IR(cm-') : 3459, 2867, 1699, 1596, 1098. 



<WO 2OO40921 8QA 1 J_> 



WO 2004/092180 



PCT/JP2004/005451 



mmMll : 4, 6-ybFP^>-2-^h^>-3- (3, 4. 5 - b U - 
Q - ^ $ - D - gjvn b° 7 1 v2k) T-fe h ^ j: y xaaijg 





4, 6-fc*X (^>z?)ltt>>) -2-^h^F->-3- (3, 4, 5 - HJ - 
5 0-^>^;i/-j3-D-^;i/nlf ^7 ->;l/) Tirl>^x/> (174mg) (Dir 
h7tFD77> (8ml) ^(C10%Pd-^m (2 2mg) ^iJPA, ?m 

NMR (CDC1 3 ) : 2. 66 (s, 3H), 3. 6-4. 0(m, 6H), 3.77(s,3H), 4.4-4. 6 (m, 3H), 
10 4. 75-4. 95 (m,4H) , 6.30(s,lH), 7. 15-7. 35(m, 15H), 8. 55(br, s, 1H), 12. 99(s, 1H). 

mmmi 2 : l - {(2 R, 3 R, 4 S, 4aR, 9bS) - 3, 4 - g X 

22k±±ii) - 2- [(^>^;i^r-» *3=-;i/i - 7 -fa fd^>- 9 -y 

->-3, 4, 4a, 9b-fh7kFD-2H-lf7; [3, 2-b] [1] 

15 '/y^>-8— i)V) jLpyxpum 



4, 6-ykFn^y-2-^ h^i>-3- (3, 4, 5-h'J-0-^>^ 
;i/-/3-D-^Jl/3fa 0 ^y~>;y) 7t>7i/> (I4 0mg) ®^>if>^ 
(3ml) h'J7*?;i/*X7^ > (8 2 ju 1) :fe«ktf 1, 1 ' -TV\i7s (N, 
20 N-y^fMiVATS K) (5 7mg) *mKV\Z.WXM7L. 5B#^jft^bfe 0 
^^^©^^7 ^ V 7AyD7h^77^-CTiIU ^fB^b^ 

1 0 lmg£$!&iig||£UT#£;o 

NMR (CDC1 3 ) : 2. 59 (s, 3H), 3. 45-3. 55(m, 2H), 3. 65-3. 80(m, 2H) , 



BnO 



BnO\ v 




BNSDOCID: < WO 2004092 1 80A 1 _l_> 



WO 2004/092180 PCT/JP2004/005451 

25 

3.96 (dd, 1H, J=8. 6Hz, 4. 7Hz) , 4. 1 4 (s, 3H) , 4. 47 (dd, 2H, J=l 4Hz, 1 2Hz) , 

4.57(d, 1H, J=13Hz), 4. 61 (t, 1H, J=4Hz), 4. 77 (d, 1H, J=12Hz), 4. 85-4. 90 (m, 2H), 

5- 12(d,lH, J=4Hz), 6. 24 (s, 1H), 7. 2-7. 4(m, 6H), 14. 07(s, 1H). 



5 mmmi 3 : 1- {(2R. 3R, 4S, 4aR, 9bS) -3. 4 - tf 7> 

22k±±>0 -2 - [(^>^;^^-» 2L£ik] - 7- (p -^>^;i/^->^ 

>l/-r;i/^>-) -9-^h^r5x-3, 4, 4 a, 9 b-rh^kFD- 2 H — 
bf^y [3, 2-b] ri] ^>>/7^>-8— OH x^/XPMigr 




10 1 - {(2 R, 3 R, 4 S, 4 aR, 9 b S) - 3, 4 - tfX ('OS^M*^) 
-2- [(^>v;U^-^>-) -7-hFD^^-9-/h^i/-3, 4, 

4a, 9b-f h7tKD-2H-fc°7; [3, 2-b] [1] ^>V75>- 8 
— r;W x^y> (3 8mg) ©lft^?l/> (1ml) 8mi: P -^>^t 
^^^>y-f;P ^niJF (1 6mg), 4- (N, N-5?*^;i0 T^ytfUi^ 

15 > (lOmg) ftMLfcTiQ*., l^l^t-fcc ^*77r>ajd7A^ 
□•7h^77^-l:tiit, ^fB>fb'&%Sr4 5mgHL 
NMR (CDC 1 3 ) : 2. 44 (s, 3H) , 3. 5-3. 6 (m, 2H) , 3. 7-3. 8 (m, 2H) , 
3.97(dd, 1H, J=9Hz,5Hz), 4.06(s,3H), 4.49(s,2H), 4. 59 (d, 1H, J=l 1Hz) , 
4. 64 (t, 1H, J=4Hz), .4. 77 (d, 1H, J=12Hz), 4. 85-4. 95 On, 2H), 5. 1-5. 15 On, 3H), 

20. 6. 56 (s, 1H), 7. 02 <d, 2H, J=9Hz), 7. 2-7. 5 (m, 20H), 8. 06 (d, 2HJ=9Hz) . 

% glMffJ14 : 1-{(2R, 3R, 4S. 4aR, 9bS) -3, 4 - tfX (^> 
22k±^>0 - 2- [(^S^M-^rv-) ^±ik] -7-bFQ^y-9-^N^ 
->-3, 4, 4 a. 9b-fh7hHD-2H-h°7y [3, 2-bl [1] ^> 
25 '/77>-8- fjk] -3- (4-^>S;W»>7i^) -1. 3-7°P/1 
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1- {(2R, 3R, 4S, 4aR, 9bS) - 3, 4 - If* (^>>UM-^» 

-2 - [(^>v ? ;i/^i/) *?-)V\ -7 - (p-^>^;i/^~>^>y-r;^^ 

5 v) - 9-* h=^>-3, 4, 4a, 9 b h ^ t H □ - 2 H- tf ^ 7 [3, 
2 -b] [1] -*>*S?7>- X^y > (4 5mg) ©-^h^b FD7 

(1ml) ^^v^-f V^ntf;VT5> (78/tl) £n -^jWJ 
(0. 56mmol) frZmML-tcV^V&i?^ V7°P tf;UT5 F©^- h 
7kFD77>it (0. 5ml) K-3 O'CTJnA, -2 0*Cj&>6- 3 0*Cfc 

NMR (CDC1 3 ) : 3. 4-3. 8 (m, 4H) , 3.81 (s.lH), 3. 85-4. 0(m, 1H) , 4.05(s,2H), 
15 4.3-4. 9 (m,7H), 5. 0-5. 1 (m, 1H). 5.13(s,2H), 6. 24 (s, 0. 34H), 6. 32 (s, 0. 66H) , 
7.02(d,2H, J=9Hz), 7. 2-7. 5 (m, 20H) , 7. 85 (d, 1. 32H, J=9Hz), 
7.92(d,0.66H, J=9Hz), 13. 16(s,0. 66H), 13. 89 (s, 0. 34H), 15. 62 (s, 0. 66H) . 

gjjfly 15 : (2R, 3R, 4 S, 4a R, 1 lbS) - 3, 4-tfX «>i?JP 

20 - 2- [Oi>2jk±±>0 *±2k] - 8- [4- (^>>?;i/^-^r-» 7 

xXjV] -ll-^h^>-3, 4, 4a, llb-fh7l:Fa-2H, 10 
H-bf^/[2', 3': 4, 5] 7D [3, 2-g]gd*>-l Q--*XDU 
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1- {(2R, 3R, 4S, 4aR, 9bS) -3, 4 - tf X (*t>&)Vttzs) 
-2- [(^>^;i/^^5/) -7-tFD^y-9-^K^>-3, 4, 

5 4a, 9 b-fh7k HO- 2H-t?^7 [3, 2-b] Cl] ^>^77>-8 
— f;W -3- (4-^>^t^^7i-JV) -1, 3 - yaA>iy^>t^r 
(DKmm&fctVM&m (2 3mg) (D^t^^Uymtfc (0. 8ml) fc, ^ 
fi}CTh'J^^y>J;i/ hU79-h (7m 1) SJPA, 10^F«Lfc. 

fiSfoawTK^in^^m, ^b^^i/>{cTttmL, ftznttmm&mx.mm*)' 
-\zTmmtz>z.£\z&K>mm\:&m* 1 4mg#L 

NMR (CDC 1 3 ) : 3. 5-3. 85 (m, 4H) , 4. 00 (dd, 1H, J=9Hz, 5Hz), 4. 12(s,3H), 4.47(s,2H), 
4. 63 (d, 1H, J=llHz), 4. 68 (t, 1H, J=4Hz), 4. 8-4. 95 (m, 3H) , 5. 14 (s, 2H), 
5- 18 (d, 1H, J=3Hz), 6.55(s,lH), 6.78(s,lH), 7. 07 (d, 2H, J=9Hz) , 
15 7. 2-7. 45 (m, 20H) , 7. 80 (d. 2H, J=9Hz) . 

MMM 16 : (2R, 3S, 4S, 4aS, llbS) - 3, 4, 1 1 - HJ h F 
P^-2-b>'D^f;i/-8- [4-bFQ^y7x-.)P] -3, 4, 4 
a, llb-fh7bh'n-2H. 1 0 H- fcf [ 2 3':4, 5]7D[3. 
20 2-g] ^7Dp<>- 1 Q -J-XDMM 
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15 



OH 



OBn OH 

(2R, 3R, 4S, 4aR, llbS) -3, 4 - t? 7, i^>^)V^zy) 
-2- [(^>^M^r'» -8- [4- (^>^;i/^-^v-) 7n-)W 

-1 l-/h^>-3, 4, 4a, 1 1 b-rh7t FD-2H, lOH-b!^ 
y [2', 3' : 4, 5] 70 [3, 2-g] ^D*>-1 0-^"> (1 4mg) 
C^fiCTBC 1 3 0111:^^1/^ (1M, 0. 5ml) ZDnZ.. 10^t 

^ins#7K^jp^.fe 0 mmvrcmmm^y^ (2m n fcj§#u ^nc 

BC^Ol^fl/^i (1M, 0. 5ml) *Mc?&TJPA, I1ICT2 0 
frM&Lfro mEETmm^^V. #?»nfciI$MeOH/AcOH/H 2 0 
= 0. 5ml/lml/lmll:iiUct, HPLC (ODS»7A : C 
H 3 CN/H 2 0=2 0/8 0#>£CH 3 CN/H 2 O=8 4/1 6*t0^7y 

NMR (CD3OD) : 3. 3-3. 4 (m, 1H) , 3. 55-3. 65 On, 2H) , 3. 82 (dd, 1H, J=2Hz, 12Hz) , 
3.99(dd, 1H, J=5Hz, 10Hz), 4. 68 (t, 1H, J=4Hz) , 5. 20 (d, 1H, J=3Hz) , 6.64(s,lH), 
6. 65 (slH) , 6.89(d,2H, J=9Hz), 7.85(d, 2H, J=9Hz). 



20 



17 : 1- {(2R, 3R, 4S, 4aR, 9bS)-7 -^>V^( )V^r^r 



->-3, 4-tfx (^:>^;i/^-^r-» - 2- [(^>> ? ;p^-^r-» -9- 

;* h^5>-3, 4, 4a, 9b-^h^bFD-2H-lf^y [3, 2-b] [1] 




OBn 
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1-K2R, 3R, 4S, 4a R, 9bS) -3, 4 - 1: X (*>*?n,tt*,) 
-2- [("*>5?;M-*^) -7-tHn^>-9-^h^>-3, 4 , 

4a, 9 b-5^h^h Fa-2H-tf^y [3, 2-b] [1] ^>y^^>-8 
— f;W x^y> (4 6mg) i^>^/-f;P ^ou F dui) £ffl^T, 

5 nj&M 1 3 tra«fcitf^*ff umt^m* 5 o mg #^ 

NMR (CDCI3) :2.45(s,3H), 3. 5-3. 6 On, 2H), 3. 7-3. 8 On. 2H), 
3.98(dd, 1H, J=5Hz,9Hz), 4.07(s,3H), 4.50(s,2H), 4. 59 (d, 1H, J=llHz), 
4.65(t,lH, J=4Hz), 4.78(d,lH, J=12Hz), 4. 85-4. 95 On, 2H), 5. 14(d, 1H, J=4Hz), 
6,56(s,lH), 7.2-7.55(m,17H), 7. 61 (t, 1H, J=7Hz) , 8. 11 (d, 2H, J=7Hz). 

10 

mmmi 8 : l-((2R, 3R. 4S, 4a R. 9bS)-3. 4 - tfX (g> 

2Jk^±^l -2 - [(^>^;i^-^» 2L£2k] - 7 -k pp^>- 9-* h3=- 
->-3, 4, 4a. 9b-fh7kHD-2H-H7y [3_, 2-bl fl1^> 
"S75>-8 — IjH -3-7ir^ - 1, 3-^DA>^>gD»ife (|U 



1- {(2R, 3R, 4S, 4aR, 9bS) - 7 -^>V r -< 3 , 4 

-k*x (-^>>>;m-^» - 2- [<^>5>;m-*s/) *^;K) - 9 h=^>- 

3, 4, 4a, 9b--xh^tHD-2H-tf^y [3, 2-b] [1] ^>V , 7 
20 5>-8 — -OW X^y>t^-©S|gUtt#:offl^K, (5 0mg) ^ffl^THM 

NMR (CDCI3) : 3.4-3.8(m,4H), 3. 78(s, 1. 5H) , 3. 9-4. 0 (m, 1H) , 4. 07 (s, 1. 5H), 




OBn 
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4. 3-4. 9 On, 7H) , 5. 03 (d, 0. 5H, J=4Hz), 5. 10 (d, 0. 5H, J=4Hz), 7. 2-7. 6 On, 18H), 
7. 85-8.0 On, 2H), 13. 14 (s, 0. 5H), 13. 87 (s, 0. 5H) , 15. 41 (s, 0. 5H) . 

mm®! 9 : (2 R, 3S, 4S, 4 a R, llbS)-3, 4 - (^>i^ 
5 tt±) - 2- [(^>^;W^-» -1 1 h^->- 8-7il~)V- 

3. 4. 4a, Hb-fh7kHP-2H, 10H-H77 [2', 3':4, 
51 yu [3, 2-g] 2U*>-1 o—t>(Dmm 




OBn 



1-{(2R, 3R, 4S, 4a R, 9bS)-3, 4 - tfX (^>v;W^~» 
10 -2- [(^>^;M-^» -7-kFD^y-9-^h+y-3, 4, 

4a, 9 b-^h^t HD-2H-tf^y [3, 2-b] [1] ^>'Jy^>-8 

5mg) «^J1 5i|Wia©^^fTV^ M^tl€:8mg#fe, 

NMR (CDC1 3 ) : 3. 5-3. 75 On, 3H) , 3.83(t,lH, J=9Hz), 3. 95-4. 05 On, 1H), 4. 13(s,3H), 
15 4.47(s,2H), 4.63(d,lH, J=llHz), 4. 68(t, 1H, J=4Hz), 4. 82(d, 1H, J=12Hz) , 
4. 85-4. 95 On, 2H), 5. 20 (d, 1H, J=3Hz) , 6.65(s,lH), 7. 2-7. 6 On, 18H) , 
7. 85-7. 9 On, 20H) . 

mmm2 0 : 1 - H2 R, 3 R, 4S, 4 aR, 9 b S) - 3, 
20 -2 - [(^>S?JM-^~» -7-bHD^>-9-^h^ 

~>-3. 4, 4a, 9b-rh7bFn-2H-b°7y [3, 2-b] [1] ^> 

V77>-8 — r;w - 3-7x-jp- 2 -yn^>- 1 -^->g)Mjg 
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1- {(2R, 3R, 4S, 4aR, 9 bS) -3, 4-t:X (^>v*;i^^» 
~2- [(^>^;l/^^» -7-hFD + y-9-^h^>-3, 4, 

4a, 9b-rh7kHo-2H-k°7y [3, 2-b] [1] ^/77>-8 
5 — f;W X^y> (2 0mg) <Dz?ttV>mWi (0. 8ml) t^>X7Jl/r 
tH (3. 8m 1) &cfctf5 0%NaOH7K^ (0. 8 m 1 ) ^MlCTiPA, 

4mmmwLfro iNm.m7\<.mmi 5m 1 £jn*_, ^x^tcTattsb^, 

7A^D7h^77>f-(:TiIU ilfS^#l£l 8mg#fco 
10 NMR (CDCI3) : 3. 5-3. 8 (m, 4H) , 3. 97(dd, 1H, J=5Hz, 9Hz), 4.07(s,3H), 

4. 4-4. 6 (m,3H), 4. 64 (t, 1H, J=4Hz) , 4. 7-4. 9(m, 3H) , 5. 11 (d, 1H, J=4Hz), 
6.32(s,lH), 7.2-7.5(m,18H), 7. 6-7. 7(m, 2H), 7.79(s,2H), 13.95(s,lH). 
IRCNaCl, film, cm" 1 ) : 2861, 1628, 1558, 1454. 

15 mmM2 1 : 1- {(2R, 3R, 4S, 4aR, 9bS) -3, 4 - \iX 

-2 - [(^>^JM-;fr>0 pt^;Kl -7-bFQ^>-9-^h^ 
v-3, 4, 4a, 9 b-7^ h^h Fa- 2H-tf^7 [3, 2-b] [1] ^> 
i/^^>-8 — r;H -3- (4-^^7x-;P) - 2 -^D^>- 1 -^-> 




1- {(2R, 3R, 4S, 4a R, 9 bS) -3, 4-b'T, (^>v;l/^-» 
-2- [(^>^;i/^v-) -7-bFD^'>-9-^ h^-v-3, 4, 

4 a, 9 b-5^ h-^h Hn- 2H- tf^/ [3, 2-b] [1] ^>\77^>-8 
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-- r;W X^/> (4 2mg) (1. 6ml) \Z, 4-*^)V 

^>X7JVfkF (8. 2/xl) *fflV^TSlS»«2 0 tR»©K**ff V^, fltfB 
{fc-g-^S 3 0mg#fco 

NMR (CDCI 3 ) :2.38(s,3H), 3. 5-3. 8(m, 4H), 3. 97 (dd, 1H, J=5Hz, 9Hz), 4.06(s,3H), 
5 4.45-4.50(m,2H), 4. 58 (d, 1H, J=llHz), 4. 64(t, 1H, J=4Hz), 4. 75-4. 9 (m, 3H), 
5.11(d,lH,J=4Hz), 6.32(s,lH), 7. 2-7. 45 (m, 17H), 7. 50 (d, 2H, J=8Hz) , 
7. 76(d,2H, J=2Hz), 13.99(s,lH). 

MM®} 2 2 : l- {(2R, 3R, 4S, 4aR, 9bS) -3, 4 - t:X 
10 - 2- [(^O^J^^r^) - 7-bFD^->-9-/b^ 

->-3, 4, 4a. 9b-^h^bHP-2H-lf^y [3. 2-bl [1] ^> 
V:77>-8 — OH -3- (4-^h^>7x-Jl/) - 2 - :7°P^>- 1 -xT 




OBn OBn 

15 1- {(2R, 3R, 4S, 4aR, 9bS) -3. 4 - (^>^;i^3^» 
-2- [(^>^;V^v') j*3\>KI -7-hFn^>-9-^^>-3, 4, 
4a, 9 b-xh^ti FD- 2H-tf^y [3, 2-b] [1] ^>^/7^>-8 
— f;i/} x^y> (4 2mg) (D^^>mm (l. 6m l) 4-^h^r 
^>X7Jl/rkF (9. 4m 1) ^i^THW 2 0 £ |WH£<7),KJS;£:ff^ ^ 

20 £ 3 7 m g #fco 

NMR (CDC 1,) : 3. 5-3. 8(m, 4H) , 3.87(s,3H), 3. 97(dd, 1H, J=5Hz, 9Hz), 4.06(s,3H), 
4.45-4.50(m,2H), 4. 58 (d, 1H, J=llHz), 4. 63 (t, 1H, J=4Hz), 4. 75-4. 9 (m, 3H) , 
5. 11 (d, 1H, J=4Hz), 6.32(s, 1H), 6. 92 (d, 2H, J=9Hz) , 7. 2-7. 4(m, 15H) , 
7.55(d,2H, J=9Hz), 7. 68 (d, 1H, J=15Hz), 7. 78 (d, 1H, J=15Hz), 14.06(s,lH). 

25 

%mm2 3 : (2R, 3R, 4S, 4a R, llbS) - 3, 4-bfX (^>-^;l/ 
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ttzs) -2- [(^>i^M-^5/) *3-)V\ -11-^ h^v- 8 - Tji-JIx- 
3, 4, 4a, llb-fh7bFD-2H, 10H-fcf^y f2'. 3': 4, 
5] [3, 2-g] ^q^>- 1 0 -:fr>(£>Mji 




5 1- {(2R, 3R, 4S, 4aR, 9 bS) -3, 4-h'X (^>^;i/^-» 
-2- [(^>i^xMr-» -7-kFD^y-9-^h^>-3, 4, 

4a, 9b-rh7tHD-2H-tf7y [3, 2 -b] [1] ^>»/75>- 8 
— -3-7x-;P-2-/D^>-l-t> (18mg) ODMSOM 
(0. 4m 1 ) (0. 3 Omg) ©DM SO ( 1 0 0 ji 1 ) ^7W*iPA, 

io 15 ot:i:TiBfriSDibfc. @£mx^;wcT«^ W^jp^/w^k^t 

15 &MM2 4 : (2 R, 3R, 4 S, 4aR, 1 1 b S) - 3, 4 - tf X (^>^JU 
-2 - [(^>> ? ;U^-^'» -1 l-^h^y-8-7x-Jl/- 

3, 4, 4a, llb-Th7kFD-2H, 10H-h°^7 [2*. 3':4, 
5] 7D [3, 2-g] ^D^>- 1 0 -^-XOaitjg 

1- {(2R, 3R, 4S, 4 aR, 9 bS) -3, 4 - tf 7, (^>^;V;t4^» 

20 -2- [(^>5?;i/^S/) tWKI - 7- tFD^>-9-^h^y-3, 4, 
4a, 9b-Th7hHD-2H-t:7; [3, 2-b] [1] ^>l/7 7>-8 
— r;U) - 3-7I-JV- 2-7°D^>-l-t>(17mg) (D^^/— ;i/ ( 1 
m 1 ) ittKOH (1 6mg) <D*?;—)V (180/tl) HHfcSSW&Tfcin 
tL, ££fc3-Fr^>-tf>i?T-fe^-h (17mg) SinAfcftMfcT 2 mm 

^-hU^AfcTft*^, »&&«JBETfceSL£. #&n^i$777ya* 
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7A^nTh^77^-}:TiIU «Efl?&<to£ 5mg#fc, z.<Dik^%n(Dm 
H»J2 5 : (2 R, 3 R, 4 S, 4 aR, 1 1 b S) - 3, 4 - (^>> ? ;P 

5 ^=E-» -2 - [(^>^;v^-» -8- (4-^^;i/^x~;v) -1 

1 h^'>- 3, 4,4a,l lb-fh7bFD-2H, 10H-lf7y[2', 
3' : 4, 5] yu [3, 2-g] ^D^>-1 Q-^XDmm 




1 - {(2 R, 3 R, 4S, 4 aR, 9 b S) - 3, 4 - tfX (^>y;l/t+>') 
10 -2- [('Ov^^vO -7-tHD^y-9->h^y-3, 4, 

4a, 9b-Th7kFD-2H-t°7y [3, 2-b] [1] ^>!/^^>-8 
— OW -3- (4-^^V7i-JW - 2-7°D^>- 1 (3 0mg) 

o^^y-;!/ (2. imi) }«£/b^t, mmm2 4 tmM<D fcjfo&fti,^ m 

IB-fb^t^ 1 4mg#L 
15 NMR (CDClj) : 2.42(s,3H), 3. 5-3. 75 (m, 3H) , 3. 82(t, 1H, J=9Hz), 

4.00(dd, 1H, J=5Hz,9Hz), 4. 12(s, 3H), 4.47(s,2H), 4. 63 (d, 1H, J=llHz) , 
4.68(t, 1H, J=4Hz), 4.82(d, 1H, J=12Hz), 4. 85-4. 95 (m, 2H) , 5. 19 (d, 1H, J=3Hz) , 
6.61(s,lH), 6.79(s, 1H), 7. 2-7. 4(m, 15H) , 7.42(d, 2H, J~7Hz), 
7.75(d, 2H, J=8Hz). 

20 

mmM2 6 : (2R, 3R, 4S, 4a R, llbS) - 3, 4 - tf7> (^>i^;i/ 
£±zS) - 2- [(^>^;i/^-^i» *^JH - 1 (4-^ h 

*l/7x.=.)V) -3, 4, 4 a, 1 1 b-fh^h Fn-2H, 10H-H^y 
[2', 3': 4, 5] 7P [3, 2 - g] ^ D ^ >- 1 0 -^XPi^ 
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1 - {(2R, 3R, 4S, 4aR, 9 bS) -3, 4-tfX (^>i?;!/xJ-^-» 
-2- - 7-tFD + y-9-ib + y-3, 4, 

4a, 9b-fh7tFo-2H-lf7y [3, 2-b] [1] ^<>Vy^>-S 
5 — r;H - 3 - (4-* h^v-^oc-;P) - 2 -7°D^s>- 1 -^-> (3 7mg) 
<D*$>;-)V (2 . 5ml) ^^ffl^T, 2 4 ^P^OMJ&^fir^ ^ 

NMR (CDC1 3 ) : 3. 5-3. 75 (m, 3H) , 3.82(t f 1H, J=9Hz), 3.88(s,3H), 
4.00(dd, 1H, J=5Hz,9Hz), 4. 12(s,3H), 4.47(s,2H), 4. 63 (d, 1H, J=llHz), 
10 4.68(t,lH, J=4Hz), 4. 83(d, 1H, J=12Hz), 4. 85-4. 95 (m, 2H), 5. 19(d, lHmJ=3Hz), 
6.56(s,lH), 6.78(s,lH), 7. 00 (d, 2H, J=9Hz) , 7. 2-7. 45 (m, 15H) , 
7.81(d,2H, J=9Hz). 



^flSflg 2 7 : (2R, 3R, 4S, 4 a R, llbS) -3, 4, 1 1 - h 'j b F 









3, 


4, 4 a, 


1 1 b-^h^ 


tHn- 


2H, 10H-h7/ [2 3 ' 


: 4, 


5] 


[3, 


2-g] ^O^ 


>- 1 0 














(2R, 3R, 4S, 4aR, llbS) -3, 4 - tfX (^>^;i/^^) 



20 -2- [(^>^;V^v-) - 1 1 -* b*~>-8 -7i-Jh 3, 4, 

4 a, llb-fh7bFD-2H, 1 OH- £7/ [2*, 3': 4, 5] 7 D 
[3, 2-g] i7D^>- 1 0-^> (8mg) ^ffi^T, ^«J1 6 <h|WI1i(D 
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NMR (CD3OD) : 3. 3-3. 4 (m, 1H), 3. 55-3. 65 Cm, 2H) , 3. 82(dd, 1H, J=3Hz, 12Hz), 
3. 99 (dd, 1H, J=5Hz,9Hz), 4. 7-4. 75 On, 1H), 5. 22 (d, 1H, J=3Hz), 6.70(s,lH), 
6. 81 (s, 1H), 7. 5-7. 6 (m, 3H), 7. 95-8. 05 (m, 2H) . 

5 M1MM2 8 : (2R, 3R, 4 S, .4 aR, llbS) - 3, 4, 1 1-h'JhP 
□ ^y-2-hFD^^-8- (4-^^7x-JI/) -3, 4, 4 a, 
• 1 lb-rh7hFo-2H, 10H-bf^y [2', 3' : 4, 5] 7U [3, 
2 -g] ' &U*>- 1 0 -^->6D$gjt 




10 (2R, 3R, 4S, 4aR, llbS) -3, 4 - IfX (^>> 5 ;i/^-» 

-2 - [(^>>MM-*^) -11-* (4-^^7iZ 

)l) -3, 4, 4a, Hb-fh7tFD-2H, 10H-tf^/[2\ 3': 

4, 5] 70 [3, 2-g] i7D^>-l 0-^~> (14mg) CDjfrffcj*^^ 
mm(0. 5ml) tMTBC^Ol^^l/^ (IMm 1ml) 

15 1 o#ra«#^ (4mi) *mz-fc a mmymm^m^v, 

iIW^;-JKl0ml) 43«fctf lNSMzKiSiK (10ml) ftMteTft] 
A, 4 5PSIffllil#L;fc. j**y-;W£«JETfcg*b&^ (7ml.) £tn 

20 NMR (CD3OD) : 2.42 (s,3H), 3. 3-3. 4(m, 1H) , 3. 55-3. 65 (m, 2H) , 

3.82(dd, 1H, J=2Hz, 12Hz), 3. 99 (dd, 1H, J=5Hz, 9Hz), 4. 65-4. 7(m, 1H), 

5. 22 (d, 1H, J=3Hz), 6.67(s,lH), 6.75(s,lH), 7. 34 (d, 2H, J=8Hz) , 
7. 88(d,2H, J=8Hz). 

25 $mm2 9 : (2R, 3R, 4S, 4a R, llbS) - 3, 4, 1 1-h'JbH 
D^r->-2-h Ha^^JP-S- (4-* h^->7xzjl/) -3, 4, 4 a. 
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Hb-Th7hFn-2H, 10H-tf^yr2 > . 3' : 4. 5 3 7U [3, 
2-g] #U*>- 1 0 



(2R, 3R, 4S, 4aR, llbS) -3, 4 - tfX (^>S?;i/xM^» 
5 -2- [(^>v?;!^^» -1 l-*h*~>-8- (4-^h^>7i 

~)V) -3, 4, 4a, 11 b-Th7tFD-2H, 1 OH-tf^y [2', 3' : 
4, 5] 7D [3, 2-g] ^D^>- 1 0 -^-> (9mg) &mi<\ mMM2 

NMR (DMS0-d 6 ) : 3. 2-3. 25 (m, 1H) , 3. 3-3. 45 (m, 2H) , 3. 6-3. 7 (m, 1H) , 3. 8-3. 9 (m, 4H) , 



10 4.44(t,lH, J=6Hz), 4. 6-4. 65 (m, 1H), 5. 01 (d, 1H, J=5Hz) , 5. 09 (d, 1H, J=3Hz) , 
5.39(d, 1H, J=6Hz), 6.80(s, 1H), 6.96(s,lH), 7. 13(d, 2H, J=9Hz), 
8.07(d,2H, J=9Hz), 13. 5(s, 1H). 

mMM3 0 : (2R, 3R, 4 S. 4aR, 1 1 b S) - 3. 4, 1 1 - HJX (T 
15 jaik±±>0 ~2- {XT±±Jl<tt^±) -iQ-t^;-8-7x 
n;U-3, 4, 4 a, 11 b-fh7b FD-2H, 1 OH-tf 77 [2', 3' : 
4, 5] [3, 2-g] gP;*>- 1 O-frXPggjgr 



(2R, 3R, 4S, 4aR, 1 1 b S) -3, 4, 1 1 - h U fc h'D^y- 
20 2-kFD+y^^-8-7x-;l/-3, 4, 4 a, llb-f h7tFa- 
2H, 10H-h°7; [2', 3' : 4, 5] 7D [3, 2-g] ;7D*>-1 0 

(lmg)OtfUyXlOOal) y^W57 tfU^> (2 

mg), ft^cfftt (5m 1) *^mCTJPA> 2 0^FWbfc, *!t£*JETK: 
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NMR (CDCI3) : 2. 01 (s, 3H) , 2.07(s,3H), 2.17(s,3H), 2.48(s,3H), 
3. 75-3.85(m,lH), 4. 0-4. 1 (m, 1H), 4. 26 (dd, 1H, J=5Hz, 12Hz), 4. 88 (dd, 1H, J=5Hz), 
5 5. 15 (d, 1H, J=5Hz), 5. 28(t, 1H, J=9Hz), 5. 39 (dd, 1H, J=5Hz, 10Hz), 6. 59(s, 1H) , 
7.45-7. 55 (m,3H), 7. 8-7. 9(m, 2H). 

10 100 g^u>^-^m^v, mmzmco 
m 

BALB/C-7W (7~9ili^ £H4; 0*ft-^XUn-) <£>flt$B£/jN 
15 Kj%«m/tU^> (^mm^X^ttM) T#J^b. 7% 2, 4, 6-bU-hD 
- 1 - ^DD^:>if> (7 %TNCB-7iz: h> : 4 : 1) £10 

O/i l^T^^^^^D^^Wco ^<7)6 0^1C, ^ilCl%TN 
CB (1 %TNCB-7iz h> : :*>J-:/Jffi=l : 9 ) £ 1 0 u 1 "To (if- 2 0 
M 1) ^-r^>C«t^«fc^TigM«^J»^^®$Wco ^t)««^©3 0 
20 #fu, 2 1B#P^^, 0. 5%b FD^ri/^Dtr;Hr;i^D-X^^ 

ftm^r^^vZ'O^'r—?— (Mi tsutoyolS) TSUI^U ^<D^ 
25 (D^^TNCB^m^T-r^^itC^^T^^^IE^^^nfCo HWJ 

Mftmmfc* mm^mzmm^n. 2 w g/k g^±©iti:^uTiii-^ 

tfj&Wit^ (p<0, 05;Dunnett'.test) /^IS#> Zntc 
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mruj^-^mm^L, mz, ^^x^m^mmz^Tmnrmm^ 
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1. (I) : 




5 (5£*> R la > R*\ R lc , R ld *5i;££R le te, ^-n^n$&3i LT, 7jc 

1") 

10 fc£U (la): 




2 . ( I I ) : 




OH 



15 (aSf, R la , R lb , R lc , R ld *3ilXR le tt, -ttl^naAUT, zk 

SSS^, assise i~ 6 oi£«*fctt^*fe«i©7;i/3^5/a&, ^ 

1") 
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^festisM, &&&*:<Dmm*&toK:n®-znz>tiLo retch. r ic ^ 7 jc 

3. R la , R lb , R lc , R ld *5J:^R le ^n^n7Xm^T^§St: (I I) 

4. R la , R lb , R ld *5J;^R le ^n^n7j<:*M^-efeD, R lc #;*^;pg 

t&^iS (id T-mtitinzm&fDmmmzmizmmcDfctr!®}, ^^xs^o 

10 5. R*\ R*\ R ld *J;^R le ^tl-^tl7jc^M^TabD, R lc #t*h4^> 

^t&&5£ (id -v^^n^>mist<Dmm l m2mztm.(Dit^m. &&z$^t 

6. #5* (I I I) **rX-?-<Z)S3gJ|ffi#:T?*S^ (Ilia): 




15 R 3a , R ab fe«fctXR 3c tt7fc»S©«g|S^t>b, R 2 «*m 

M : ?*fctt7Kg!S©«SI3E*Sfcb, R 4 \ R 4l \ R 4c , R 4d *5J: 

R 5 -o-m (R s te7m&(DummzmiD?) &it\z;\ 
20 py>ac : ?**t>*r] 

Ttt)$n5^fctLTi^$t^ (I V) : 
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,4e 



,4d 



,4C 



10 



15 



(j£fK R 2 , R 3a > R 3 \ R 3c , R 4 \ R 4 \ R 4c > R 4d 43«fct* 
-T^)^ ( I ) : 



(5S4», R la > R J \ R lc . R ld :fe£?>*R le tt, ^n-?ni4LT, 

7. m&<n^m&6mzmm.-?z>-f&7K, din ^^©s^s^t^ 

— JS^C (Ilia) T^b^n^b^tlo 

8. H^©^Hm6 3gtClS«cTS^ (I I I) £<fcI^©S^i4#T&£:£(I 
I I a) K&^T, R 2 ^fJl/Sl?$D, R 3a , R 3b ^ir/R 3c ^^>> ? ;i/ 

9. it^<D$gffl^6 3S^fB«4-r^>^: (iv) 

10. IS^(D^fflB6 3l^f2«-r^^ (IV) *>V>T, R 2 5&^^*-eS.D, 

1 1. m&<Dm.m&6mzmmirz>3: (i v) &^t> r 2 , R 3a , R 3b &&zs 

r 3 c ZikftWo 




1e 



1d 
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12. Xft ( I V a) : 




OR' 



5 



m^tz.\%7\mm<D&m&*Wb\s. r 4 \ r 4i \ r 4 <\ r^&j: 



t;v^;us> R 5 -o-».(R 5 «7K®?S(D#^^^-r) *^«a 

10 13. W^©HHB1 2 3SfClBm*r^S: (I Va) tC*5^X, R 2 ^fJVST 
&D> R 3a , R 3b ^±D?R 3c ^>>?;^Tfe-g)Yt;^ 0 

14. m$i(Dmmni 2mtzmm~Tz>j& ova) ki^t. r 2 , R 3a , R 3b 

1 5 . (IV): 



15 




20 
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10 



TZ>Z£\Z&Q, (I) : 




HO 

HO^^^O 
OH 

R la . R lb > R lc > R ld fectrjcR le «, ^-n^nauLT, 

16. S (IV) fccfewr, R 2 *M5P;l^T&D; R 3a . R 3b $5£tfR 3c ^ 
18. ^(111) *5«fct££-(0S£&te#T&*&5S (I I I a): 

R 4e v R 4d 



(III) 




R 3a O 



R^O" 





■o 








OR 3c 






R4 \_ 


R 4d 


a 








r 2 q 




HO 


> 










""OH 


R 4a 


R 4b 




'O 









,4c 



(ffla) 



OR 



,3c 



T?mt>zn&<k&mz?$vxm*fcm'Zit2>z£iz.&2>, y& (iv): 
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R 



R' 



,4d 




OR 



,3c 



[±B€5-s£*, R 3a > R 3b &<fctfR 3c te7Km*<2#«»£ig:bU R 2 

n7mm^rcfc7kmm<D&m&*$it>is. r 4 \ r 4 \ r 4c . 



5 



19. R 2 3^^5=-;i/3S'T?&0, R 3 \ R 3b &£^R 3c ^>^;i/«T&&3S; ( I 

10 id *«kr^-t-©s*»tt#T?»«^ (iiia) T^fr-znzjk&mzttv 
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